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Mechanisms of accumulation of arachidonate in phosphatidylinositol in
yellowtail: A comparative study of acylation systems of phospholipids in rat
and the fish species Seriola quinqueradiata

Tamotsu Tanaka, Dai lwawaki, Masahiro Sakamoto, Yoshimichi Takai, Jun-ichi
Morishige, Kaoru Murakami, and Kiyoshi Satouchi

Eur. J. Biochem. 270, 1466-1473 (2003)

It is known that phosphatidylinositol (PtdIns) is abundant in arachidonate and composed
mainly of 1-stearoyl-2-arachidonoyl species in mammals. In the present study, we
investigated whether this characteristic of PtdIns is applicable to the PtdIns from
yelldwtail (Seriola quinqueradiata), a marine fish. =~ Common to phosphatidylcholine
(PtdCho), phosphatidylethanolamine and phosphatidylserine from all tissues investigated,
the predominant polyunsaturated fatty acid was docosahexaenoic acid (DHA), and levels
of arachidonic acid ranged from 1.2% to 4.5%, from 1.6% to 7.5% and from 0.5% to 3.0%,
respectjvely.' In striking contrast, arachidonic acid made up 17.6%, 31.8%, 27.8%,
26.1%, 25.4% and 33.5% of fatty acid compositions of the PtdIns from brain, heart, liver,
spleen, kidney and ovary, respectively.  The most abundant molecular species of PtdIns
was 1-stearoyl-2-arachidonoyl throughout these tissues.  Acyltransferase assay with
liver microsomes of yellowtail showed that arachidonic acid was incorporated into PtdIns
more effectively than DHA and that DHA inhibited incorporation of arachidonic acid into
PtdCho without inhibiting the utilization of arachidonic acid for Pdlns.  The latter
DHA effect was not observed in similar experiments using rat liver microsomes and
thought to be one of the mechanisms for exclusive utilization of arachidonic acid for
acylation to PtdIns in yellowtail.

Additional targets of the Bacillus subtilis global regulator CodY identified by
chromatin immunoprecipitation and genome-wide transcript analysis
Virginie Molle, Yoshiko Nakaura, Robert P. Shivers, Hirotake Yamaguchi,
Richard Losick, Yasutaro Fujita, and Abraham L. Sonenshein,
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J. Bacteriol.,185,1911-1922 (2003)

Additional targets of CodY, a GTP-activated repressor of early stationary-phase genes in
Bacillus subtilis, were identified by combining chromatin immunoprecipitation, DNA
microarray hybridization, and gel mobility shift assays. The direct targets of CodY newly
identified by this approach included regulatory genes for sporulation, genes that are likely
to encode transporters for amino acids and sugars, and the genes for biosynthesis of

branched-chain amino acids.

Identification of additional TnrA-regulated genes of Bacillus subtilis
associated with a TnrA box

Ken-ichi Yoshida, Hirotake Yamaguchi, Masaki Kinehara, Yo-hei Ohki, Yoshiko
Nakaura, and Yastaro Fuijita,

Mol. Microbiol., 49,157-165 (2003)

Bacillus subtilis TnrA is a global regulator that responds to the availability of nitrogen
sources and both activates and represses many genes during nitrogen-limited growth. In
order to obtain a holistic view of the gene regulation depending on TnrA, we performed a
genome-wide screening for TnrA-regulated genes associated with a TnrA box. A
combination of DNA microarray hybridization and a genome-wide search for TnrA boxes
allowed us to find 36 TnrA-regulated transcription units associated with a putative TnrA
box. Gel retardation assaying, using probes carrying at least one putative TnrA box and

the deletion derivatives of each box, indicated that 17 out of 36 transcription units were

likely TnrA targets associated with the TnrA boxes, two of which (rasA and nasBCDEF)
possessed a common TnrA box. The sequences of these TnrA boxes contained a
consensus one, TGTNANAWWWTMTNACA. The TnrA targets detected in this study
were nrgAB, pucJKIM, ginQHMP, nasDEF, oppABCDF, nasA, nasBCDEF and ywrD for
positive regulation, and gliAB, pel, ywdlIK, yycCB, yitA, yxkC, ywlFG, yodF and alsT for
negative regulation, nrgAB and glitAB being well-studied TnrA targets. It was unexpected
that the negatively regulated TnrA targets were as many as the positively regulated targets.
The physiological role of the TnrA regulon is discussed.

Structural and physicochemical properties of endosperm starches of double-
and triple-mutants containing the Amylose-extender gene in the inbred
0Oh43 maize background

Yoshinori Utumi, David V. Glover, Naoyoshi Inouchi, and Hidetsugu Fuwa,
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J. Appl. Glycosci., 50, 295-296 (2003) Proceedings of the International
Symposium : New approaches in starch science and carbohydrate-active
enzymes.

Many recessive genes of maize have been identified that alter the quality and quantity of
starch in the endosperm, for example, amylose-extender (ae), dull (du), sugary 2(su2),
shrunken 1 (shl), shrunken 2 (sh2), brittle 1 (b21) and brittle 2 (b22) genes. The ae starch
contained high apparent amylose and intermediate fractions extracted by gel permeation
chromatography (GPC) of isoamylase-debranched materials, and showed higher
gelatinization temperature and lower susceptibility to amylase in comparison to normal
maize. The properties of other single-mutant starches have been also investigated.
However, the properties of starches of double- and triple-mutants containing the recessive
ae gene have not been sufficiently investigated. We have investigated structural and
physicochemical properties of endosperm starches of double- and triple-mutants
containing the ae gene by GPC, HPAEC-PAD, and DSC. There were great differences
among amylose contents, chain-length distributions in amylopectin, gelatinization
temperature and enthalpy of gelatinization of starches of double- and triple-mutants
containing the recessive ae gene. For example, the ratios of unit chains with DP less
than 18 in amylopectin of ae, ae;su2 and ae;shl starches were greatly reduced, those of
ae;bt] and ae;sh4 starches were slightly reduced in comparison with normal starch and
those of ae;sh2 and ae,;bt2 starches were nearly similar to that of normal starch,

Properties of Amaranth starches of Amaranthus cruentus and A. caudatus
Naoyoshi Inouchi, Kazuhiro Nemoto, Kyohei Taguchi, Yuri Maeda and
Hidetsugu Fuwa,

J. Appl. Glycosci., 50, 296-297 (2003) Proceedings of the International
Symposium : New approaches in starch science and carbohydrate-active
enzymes. ' |

Amaranth has potential agricultural importance because its seeds are generally higher in
protein, fat, ash, and fiber in comparison to common cereals. Moreover, the amino acid
balance of these seeds is better than that of wheat and maize because the first limiting
amino acid, lysine, is present in a relatively higher amount in these seeds. However, the
main components of the seeds are starches. It is also known that the size of amaranth
starch is small (mean particle size, around 1-1.5 £ m) and starch granules of amaranth are
easily hydrolysed by amylase. We have already shown that there are normal, waxy, and
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low-amylose types in amaranth starches of Amaranthus (A.) cruentus. However, there
are no data on waxy type in amaranth starch of A. caudatus. We have investigated the
structure and physicochemical properties of starches of A. cruentus and A. caudatus
from different places of origin. We have found waxy type in amaranth starch of A.
caudatus. The amounts of chains with DP from 6 to 12 in amylopectin of all starch
sainples of A. caudatus were higher than those of A.cruentus. The peak temperature of
amaranth starches of A. caudatus were lower than that of A.cruentus.

Intramolecular electron-transfer pathway for deoxy and zinc myoglobins
modified with N, N, N, N", N"- diethylenetriaminepeptaacetatocobaltate (lil)
Keiichi Tsukahara, Mari Nishimine, Yuka, Shinoyama, Hiroshi Takashima, and
Junzo Hirose

Bull. Chem. Soc. Jpn. 76, 2135-2142 (2003)

Horse heart metmyoglobin{metMb), whose N-terminal Gly 1 is linked N, N, N°’, N”, N”-
diethylenetriaminepeptaacetatocobaltate(IIT) ion([Colll(dtpa)]) with an amide bond, was
prepared and characterized. A one-electron reduced protein, [deoXyMb{CoHI(dtpa)}},
was prepared by reduction with a methylviologen-radical cation, which was produced in
situ by photoreduction using a tris(2,2’-bipyridine)ruthenium(Il) ion in the presence of
disodium dihydrogen ethylenediaminetetraacetate at 25 °C, pH 7.5 (a 0.010 mol dm?
tristhydroxymethyl)aminomethane-HCl buffer), and an ionic strength of 0.5 mol dm?
(NaCl).

Targeting tuberculosis and malaria through inhibition of enoyl! reductase:
compound activity and structural data ,

M.R. Kuo, H.R. Morbidoni, D. Alland, S.F. Sneddon, B.B. Gourlie, M.M. Staveski,
M. Leonard, J.S. Gregory, A.D. Janjigian, C. Yee, J.M. Musser, B. Kreiswirth, H.
iwamoto, R. Perozzo, W.R. Jacobs Jr., J.C. Sacchettini, and D.A. Fidock

J. Biol. Chem., 278(23), 20851-20859 (2003)

Tuberculosis and malaria together result in an estimated 5 million deaths annually. The
spread of multidrug resistance in the most pathogenic causative agents, Mycobacterium
tuberculosis and Plasmodium falciparum, underscores the need to identify active
compounds with novel inhibitory properties. Although genetically unrelated, both
organisms use a type II fatty-acid synthase system. Enoyl acyl carrier protein reductase
(ENR), a key type II enzyme, has been repeatedly validated as an effective antimicrobial
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target. Using high‘ throughput inhibitor screens with a combinatorial library, we have
identified two novel classes of compounds with activity against the M. tuberculosis and P.
Jalciparum enzyme (réferred to as InhA and PfENR, respectively). The crystal structure of
InhA complexed with NAD* and one of the inhibitors was determined to elucidate the
mode of binding. Structural analysis of InhA with the broad spectrum antimicrobial
triclosan revealed a unique stoichiometry where the enzyme contained either a single
triclosan molecule, in a configuration typical of other bacterial ENR:tﬁclosa}x structures,
or harbored two triclosan molecules bound to the active site. Significantly, these
compounds do not require activation and are effective against wild-type and drug-resistant
strains of M. tuberculosis and P. falciparum. Moreover, they provide broader chemical
diversity and elucidate key elements of inhibitor binding to InhA for subsequent chemical
optimization.

Synthesis of new glycosides by transglycosylation of N-acetylhexo-
saminidase from Serratia marcescens YS-1. ‘

Masahiro Kurakake, Takesi Goto, Kanako Ashiki, Yoshimi Suenaga, and
Toshiaki Komaki

Journal of Agricultural and Food Chemistry, 51, 1701-1705 (2003).

| Serratia marcescens YS-1, a chitin-degrading microorganism, produced mainly N-

acetythexosaminidase. The purified enzyme had an optimal pH of about 8-9 and remained
stable at 40°C for 60 min at pH 6-8. The optimum temperature was around 50°C and
enzyme activity was relatively stable below 50°C. YS-1 N-acetylhexosaminidase
hydrolyzed p-nitrophenyl-f-N-acetylgalactosamide by 28.1% relative to p-nitrophenyl-f-
N-acetylglucosamide. The N-acetylchitooligosaccharides were hydrolyzed more rapidly,
but the cellobiose and chitobiose of disaccharides that had the same B-1,4 glycosidic bond
as di-N-acetylchitobiose were not hydrolyzed. YS-1 N-acetylhexosaminidase efficiently
transferred the N-acetylglucosamine residue from di-N-acetyllchitobiose (substrate) to
alcohols (acceptor). The transfer ratio to methanol achieved up to 86% in a reaction in
32% methanol. N-acetylglucosamine was transferred to the hydroxyl group at C1 of
monoalcohols. A dialcohol was used as an acceptor when the carbon number was more
than 4 and a hydroxyl group existed on each of the two outside carbons. Sugar alcohols
with hydroxyl groups in all carbon positions were not proper acceptors.
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Sensitive analysis of lysophosphatidic acid by MALDI-TOF-MASS using Phos-

tag™ complex
Tamotsu Tanaka, Jun-ichi Morishige, Tohru Koike, Akira Tokumura, Kiyoshi
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Satouchi
% 76 @ BEEAFES (MR . BERELERESRRYBE. 75, p. 75
(2003-10)

Lysophosphatidic acid (LPA) is a lipid mediator with diverse biological effect, such as
cell proliferation. LPA is known to exist in blood and saliva, and considered to act as a
wound-healing hormone. Here, we report a highly sensitive method for LPA detection by
MALDI-TOF-MASS using N,N,N',N'-tetrakis(pyridin-2-ylmethyl)-1,3-diamino-2-
propanolato-dizinc(II) complex (Phos-tagTM), a compound that specifically binds to
phosphomonoester dianion moiety. TOF-MASS of LPA and LPA-Phos-tag complex were
conducted with 3,5-dihydroxybenzoic acid (DHB) and 2'4',6'-trihydroxy-acetophenone as
a matrix, respectively, and positive ion detection mode was employed. When LPA was
analyzed with Phos-tagTM, only LPA-Phos-tag-complex-ion was detected. In striking
contrast, Phos-tag-complex ions were not detected in the case of analysis of
phosphatidylcholine, the most abundant phospholipid in animal cells. Furthermore, the
detection limit of LPA-Phos-tag-complex was 100 times lower (~0.1 pmol on sample
plate) than that of standard method using LPA with DHB matrix (10 pmol~). LPA was
converted to positively charged compound by the formation of LPA-Phos-tag-complex.
The formation of positively charged complex would contribute the sensitive detection of
LPA. Phos-tagTM has a possibility to become a powerful tool for analysis of LPA
extracted from small volumes of body fluids.

Physiological significance of simplicity of molecular species composition of
phosphatidylinositol

Jun-ichi Morishige, Yoshimichi Takai, Kaoru Murakami, Tamotsu Tanaka and
Kiyoshi Satouchi

%5 76 B B&ERE{LES (ME) . BFRELCERSREWEE. 75, p. 911
(2003-10)

TheAhydrophobic parts of phosphatidylinositol (PI) are composed mainly of stearic acid
(18:0) (sn-1) and arachidonic acid (20:4) (sn-2) in almost all tissues of rat and also in fish
species. However, the physiological significance of the simplicity of Pl molecular
species is still unclear.  Previously, we demonstrated that sciadonic acid (SciA) (20:3,
A -5¢,11¢,14c) and juniperonic acid (JA) (20:4, A -5¢,11c,14¢,17c) were effective
substitutes of arachidonate of PI of Swiss 3T3 cells. In this study, we examined the
efficacies of protein kinase C (PKC)-activation by diacylglycerols (DGs) containing SciA
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or JA. SciA and JA were prepared from’ seeds of biota (Biota orientalis). DGs
containing these fatty acids were prepared from corresponding synthesized
phosphatidylcholine. -~ The PKC fraction prepared from rat brains was used for the in
vitro PKC assay. The mitogenic response of Swiss 3T3 cells was examined by [*H]
thymidine incorporation.  18:0/20:4-DG was the most potent activator of PKC among
DGs investigated.  Efficacies of PKC-activation by 18:0/SciA- and 18:0/JA-DG were
both 30% lower than that by 18:0/20:4-DG.  Consistent with these results, modification
of membrane phospholipids of Swiss 3T3 cells with SciA and JA resulted in the curtailed
mitogenic responée induced by bombesin. The conserved hydrophobic part of PI
(18:0/20:4) in vertebrate is considered to be a suitable structure for the PKC activation.

Secretion of lysophospholipase D activity from Swiss 3T3 fibroblasts
Chieko Kageyama, Akira Tokumura, Tamotsu Tanaka, Jun-ichi Morishige,
Kiyoshi Satouchi and Kenji Fukuzawa

5 76 @ RBA&&E{LFs (HER) . BERELCERERRDBE. 75, p. 210
(2003-10)

Lysophosphatidic acid (LLPA) is an important serum growth factor that proliferates various
animal cells including fibroblasts. Our group found an enzymatic activity that produces
LPA from lysophosphatidylcholines (LPC) in animal plasma and serum, and identified
human plasma lysophospholipase D (lysoPLD) as autotaxin, an ecto-nucleotide
pyrophosphataise/phosphodiesterase, that was originally isolated as a tumor cell motility
stimulating factor in condition medium of a melanoma cell line. Here, using a convenient
enzymatic method for determination of choline released from exogenous LPC, we
detected increasing levels of lysoPLD-like activity in the conditioned medium of Swiss
3T3 fibroblasts cultured for 3, 6, 12, 24 and 48 hours after serum withdrawal. The cation-
requirement of the lysoPLD-like activity was similar to that of human plasma lysoPLD.
Like human plasma lysoPLD, the lysoPLD-like activity in the conditioned medium
hydrolyzed various choline lysophospholipids: acyl LPC > alkyl LPC > alkenyl LPC >
sphingosylphosphorylcholine. Phorbol myristate acetate had a biphasic effect on the
secretion of lysoPLD activity from Swiss 3T3 cells; it inhibited an early phase of the
lysoPLD secretion, but later accelerated the secretion. Similar biphasic effect was
observed for epidermal growth factor and LPA. These results suggest that autotaxin-like
lysoPLD activity released from fibroblasts has a potential role as a local generator of
bioactive lysophospholipid mediators.



(1 0) Anti-obesity activity of an extracts from Acanthopanax sessiliflorus leaves
Kazuma Yoshizumi,Tomoko Tsuji, Yasuaki Hirai, Hidehiro Ando, Yoshiteru Ida,
Kaoru Murakami, Tamotsu Tanaka, Yasushi Kikuta, Kiyoshi Satouchi,
International Joint Meeting on Food Factors and Free Radicals in Health &
Disease (Kyoto) PROGRAM & ABSTRACTS, p.108, (2003-12)

More than 400 kinds of editable and medicinal plants were extracted with hot water, and
the freeze dried extracts were subjected to a screening for inhibition on lipolytic activity
by pancreatic lipase. Among them, extract of A. sessiliflorus leaves (AE) had a potential
inhibitory activity, and its active principle was seemed to be triterpenoid type saponins.
In general, plant extracts contain polyphenols, and they are known to inhibit enzyme
activities by insolubilization of enzyme protein, so called tannic activity. In this study,
we examined whether AE show a inhibitory activity for lipase in vivo or not.

(1 1) Expression of leukotriene B, w-hydroxylase in human leukocyte _
Hideyuki Kunishi, Yuko Masumoto, Michie Eya, Junichi Ohta, Shiho Nishimoto,
Kiyofumi Nakata, and Yasushi Kikuta
13th International Conference on Cytochrome P450, Prague, Czech
Republic (2003-6,7)

Homogenates of the neutrophil lich fréction of human leukocytes catalyzed LTB, w-
hydroxylatioxi activity (23.4 pmol/min/mg protein), and those of the monocyte lich
fraction showed 11 times lower activity (2.1 pmol/min/mg protein). No activity was
detected in the lymphocyte lich fraction. However, neutrophils contaminated into
monocyte fraction can catalyze this activity. Then the expression of the CYPAF enzymes
in human leukocytes was examined by immunocytochemistry. Western blot analysis with
the antibody against CYP4F3 peptide showed the presence of a protein with the same
apparent molecular weight as CYP4F3 in human neutrophil microsomes. When this
antibody was used for the immunocytochemistry, fluorescence was observed in the
cytdplasm of human leukocytes. Most of these positive cells had segmented nuclei. The
double staining with anti-CD14 and anti-CYP4F3 antibodies showed that one third of
CD14 positive cells, monocytes, were also stained by anti-CYP4F3 antibody. HL60 cells
showed no LTB, w-hydroxylase activity, and the cells stimulated by all-trans-retinoic
acid (RA) for 6 days catalyzed the LTB, w-hydroxylation. HL60 cells stimulated by TPA
for 6 days also showed the slight activity. By immunocytochemistry, fluorescence was
observed in the cytoplasm of the HL60 cells stimulated by RA or TPA for 4 and 6 days.
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Expression of leukotriene B, w-hydroxylase in human leukocyte and HL60
cells _ ‘

Yasushi Kikuta, Yoshiaki Yamashita, Souichirou Kashiwagi, Kazunori Tani,
and Norifumi Nakata

B76E AARLELESAR(RE). REWEE. P9 7 7(2003-10)

The enzymes of CYP4F subfamily were thought to be leukotriene B, (LTB,) w-
hydroxylase, because CYP4F3, which is the first found enzyme in human leukocyte,
powerfully catalyzes LTB, w-hydroxylation reaction. Six members of human CYP4F
subfamily have been found, and functional diversity of these enzymes was pointed out. In
this study, we analyzed the expression of CYP4F subfamily in the human leukocytes.

In order to detect expression of CYP4F enzymes, the enzymatic activity assay,
immunocytochemistry, and RT-PCR analysis of human leukocytes and HL60 cell were
performed. The promoter activity of CYP4F3 gene was also analyzed using HL60 cell.
Human polymorphonuclear leukocyte (PMN) effectively catalyzed the LTB, -
hydroxylase activity and expressed CYP4F3. mRNA for CYP4F3B and CYP4F12 was
also detected in PMN. One third of monocyte in peripheral blood expressed CYP4F3, and
LTB, w-hydroxylase activity of the cell was 11 times lower than that of PMN.
Lymphocyte did not express any isoform. Although, no isoform was expressed in a
human myeloid leukemia cell line, HL60 cell, stimulations by retinoic acid (RA) or TPA
for 4-6 days induced CYP4F3 expression in the cell. A region, -1832/-1306, was essential
for the induction of CYP4F3 by RA stimulation in HL60 cell.

These findings suggest that the enzymes of the CYP4F subfamily have important
physiological function in addition to LTB, inactivation, and the CYP4F3 expression
closely relates to cell differentiation.

Comparison between degrees of gelatinization of starches measured by
different methods '

Mayumi Takemoto, Naoyoshi Inouchi and Hidetsugu Fuwa, International
Symposium on Polysaccharide Engineering 2003, Osaka Japan, Book of
Abstracts, p.57 (2003-6) '

Degrees of gelatinization (DG) of commercial normal corn and potato starches were
measured by three kinds of methods [differential scanning calorimetry (DSC), B -
amylase-pullulanase (BAP) method , and X-ray diffractometry] . The differences of DG



measured by three methods were also compared. Starches of normal corn and potato with
different DG were prepared by heating 10% of starch suspension in a container of Rapid
visco analyzer (RVA) at different temperatures. Heating conditions of RVA (temperature
and time) were 50, 55, 60, 65, 70, 80, 90, 95C, and 90min, respectively. Viscosity of
normal corn and potato starches by RVA were observed in heating conditions at higher
than 70°C and 60%C, respectively. Normal corn and potato starch pastes heated in a
RVA container at each temperature were moved into a mortar, dried and powdered by
stirring successively with ethanol, acetone and diethyl ether. They were used as
powdered samples for DG measurement of starches. DSC endothermic peaks
disappeared for powdered samples of normal comn and potato starches treated at higher
than 65°C and 60°C, respectively. X-réy diffractograms of native normal corn starch and
powdered samples prepared at S0°C and 55°C were almost same. Intensity of X-ray
diffractograms of powdered samples of normal corn and potato starches prepared at higher
than 60°C were lower than that of native starch. DG of powdered sample of normal corn
starch measured by BAP method was different from DG measured by DSC and X-ray
methods. There was difference in DG of powdered sample of normal corn starch
measured between DSC method and X-ray method, while DG of powdered sample of
potato starch was similar between different measuring methods.

(1 4) Classification of rice starches by structure and thermal properties
Tetsuya Horibata, Naoyoshi Inouchi, and Hidetsugu Fuwa, International
Symposium on Polysaccharide Engineering 2003, Osaka Japan, Book of
Abstracts, p.58 (2003-6)

Fine structure and thermal properties of endosperm starches of rice bred in Japan have
been investigated. Content of apparent and true amylose (AM), super long chains (SL.Cs)
and chain-length distributions of amylopectin (AP) were determined by GPC of
isoamylase-debranched starches. Rice varieties were classified into four groups based on
SLCs content in AP. Waxy rice starches (W-type) had no SLCs in AP. Low-AM and
ordjhaxyﬁAM rice endosperm starches named K-type had a small amounts of SLCs in AP.
High-AM rice endosperm starches belonging to non-waxy rice were classified into two
groups ( H-type and Y-type ) according to SLCs content. SLCs content of H- and Y-type
were 4~7% and 13~15% in AP, respectively. Setback (SB) of H- and Y-type rice starches
determined by RVA viscograms were greater than those for the W- and K-type rice
starches, especially the SB of Y-type rice starches were extraordinary great. Very strong
correlation was observed between SLCs content and SB values. This shows that SLCs
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content rather than AM content affected SB values. Content of the peak areas (%) of short
unit chains in AP were determined by HPAEC-PAD of isoamylase-debranched starches.
Rice varieties used in this experiment were classified into four groups based on the peak
area of fraction A (Fr.A) corresponded to unit chains with DP of 6~12. Their four groups
were named XL-type (amylose-extender mutant), L-type (popular Indica cultivars), S-type
(popular Japonica cultivars) and XS-type (sugary mutant rice). The lower the content of
Fr.A are, the higher gelatinization temperatures (GT) and enthalpy changes (AH) for
gelatinization become. Furthermore, there was no significant difference in GT and AH for
gelatinization between non-waxy and waxy rice starches. This result shows that GT and A
H for gelatinization of rice starches are affected not by AM content but by short unit-chain
distributions of AP. Finally, we made “rice-classification map” from fine structure and
thermal properties of rice endosperm starches. Texture of cooked rice largely affected by
the starch properties seems to be easily estimated by the “rice-classification map”.

Retrogradation of polished rice grains and rice starches

Masaaki Nakamoto, Tetsuya Horibata, Naoyoshi Inouchi and Hidetsugu Fuwa,
International Symposium on Polysaccharide Engineering 2003, Osaka Japan,
Book of Abstracts, p.59 (2003-6)

Retrogradation of rice starches [waxy (Hiyokumochi), low amylose (Snow pearl, Milky
queen), ordinary amylose (Koshihikari), long side-chain amylopectin (Akeno-hoshi)] and
middle amounts of super long chains (SLCs) (Hoshiyutaka), and high amounts of SLCs
(Yumetoiro) types] and their polished rice grains have been investigated by using several
methods. Hoshiyutaka(H) and Yumetoiro(Y) are generally known as a high amylose
rice whose amylose contents are about 30%. However, there was significant difference
of setback vatues ( a kind of index of starch retrogradation) between (H) and (Y) rice
powders. Polished rice grains in water [rice grains : water = 1 : 1.3(w/w)] were heated
from 30C to 120C in a differential scanning calorimeter (DSC) ( Setaram micro DSC
I1I, Caluire, France ) pan at the heating rate of 1°C/min by a modification of method of
Inouchi et al., and then, the rice grains heated in the pan were stored at 5°C for 7 days.
The retrograded rice grains were dehydrated and powdered. The degrees of
retrogradation of the powdered rice samples were measured by [ -amylase-pullulanase
(BAP) method. Results of measurement showed that high content of true amylose, long
side-chains, and SLCs in amylopectin advanced retrogradation of rice grains.
Retrograded starches in a DSC pan showed higher amounts of enthalpy changes with
increasing storage time. This result shows that the enthalpy changes of retrograded



starches can become an index of degrees of retrogradation.

(16) BHERFARBOERICRIZTEFEEOEE
T, BaRE, PAEEF. H/NER. THERX
AXSAEREESXS (A) . J. Appl. Glycoscience, 50(3), p.434
(2003-9) '

(BENT7 I O0—RAEBHKT 2 Wx BETR SIS SHRER ; GBSS)IZ. 17
L HRBZEVERBERTHS Wx', DrRODBEICEVWERRETHS W
DERBHSNTVNS, W 2HOMOBLBHO Y I 0— A& BITER TEM
THIERASNTVS ¥, HEISERETH 28 HAWDBRLES OREIC
EEFTEFRECHEERN (FRRE & U TABRIIASAETRIEE N,
ATESEEXTHRERE 1000C TERG5C), BREIC)ESTERIELR
BROBE+EMSBT I BREBELVFRMLAAFABR2HWE, 730X
FFOEE, 3 RBINHE, BER - 7 07 bR K BB, HPAEC-PAD
HIZ X B 7 I ORYF O OESEROMMEN ., FALBKR O DSC 2k 381k
#HE, RVA KL BKEREREOREREEIC Lo, BRE - BiESl:
DEWVWZE>TEMNT -BEO7IO—-XAEE, 7IAaXRIFUHDA—-N—DO
PF - ERIKERZR AN oE, 7IORYFLOEHOEEIL, &% 65
B LRI, BRTOEFREOHFNERLD bEH -2, |

(17) MROATEFRHOLER
#/HRER, HARA. RBES. PRES. THAX
BXEGCABMREESKS (hB) . J Appl. Glycoscience, 50(3), p.435
(2003-9)

(BE) TARIR. BYEERSETEE, AT TR, FIIRX, T
XF, TORD, YSIAREORTEE., YNV EBIVHERZERS &
B8, FIZETAX, SvNE1 RIS, EEROETEML. —RITE
YIO—AFLTTHBIERAMONTWS, SETREIN TV ARTHOET
PO/ OHEZRANTE. (HR) TROTAEF (12798, A2
B, 7AXF18 TR 11, VITAIHE LoD EHEL, aUE-
BB EERNER, R - VO MECLS7IO-RAEREZIORIF
OBEN, HPAEC-PAD K &L 37 I ORI F > OEHBERORBEN . DSC
X SHLIBE S HHLRE, RVA ITX5EHR. X KEFTREBLZEOHES
ok, ¥V RUEOBBRMNS7IORIF U 2EHL. FORSEN T2



(18)

ANz, (BR) HROMEETRDOITFHE - BHESHTIN R O BBk
EERWITNS 600nm ke, HRO MYEOISRPO 597nm THRTE
. BicRAF v 7T RO 6156nm MU EEEVWEERLAE. HPLC %
BOWiAER- - 707 MERKARBIO7I0-—AGRR MY RO IV ERO
25% EHNRT, BERC7 AFBHZR EVWTHOXRTETERD HIFIF 30%
PETHY, BIATFTY I IO RIEOBMI 60%iEWEZRLIZ, AFv Y
I ROBEOBBIIBELIZL, 7I ORI FIOE#HOEEMMEL. X BH
FRBIZIBEEBERLAEZENSETIO—X MIEOD BRI B 2R
Lz, TORTVEO7I ORI FURBBEHNSENTW S,

K7 2aRIF  OBREERORERE
BREN, SR, GHEE SHER. LRHGE. RE#. #H/ AER
BEFEF2E 104 BN (WF) . FEFHE 5(812) p.210 (2003-9)

FrTAUVRTIO-A, PRARIFUO2EOZENSERINTVS,
FIOARTFUIREL OBELDPNEBDEBEZ L TVWBEH, FORITEDTEN
QB DOFEENASICRO> TS, ZOTIORIFUBEMOSREKDE
BR e MIHEAOBEEIVRBINTVSH, SRBBIIRACHSHMZR> T
VW, AR TIIBEHOSEBEZHOMNITHIILEBNELT, ETRE
BT EfTolk. (MEEHE) HERRIEEHSEMDPRVRELRSE, 20
LkE 142 B (0P 1) © Recombinant Inbred Lines(RILs)1568 ##i(Fy) T
»5. BEMSEE Rapld Visco Analyzer 28135ty bNy 7 &idEHBa
BHBZEMNS, FABEEZBEHESBOEREELE, D FI—h—BART /A
Ty L5 REENTYWS Simple Sequence Repeat (SSR) Y —4— 62
E WX BEFOT LVIV(WRE & WxDZEHFIT S Cleaved amplified polymorphic
Sequence (CAPS)R—h—ZHWz, ¥/, ZRENE (ImM NaNy L =8+
BRERTHNOSBERKEAIY—ZVFL, M3 BTOREANS T I 2E8L

 THEHSEBROWUEICAVE. (BRIBER) BTOKR, Wx X—I—0#&E

FRIE 2y Ny 7 & ORICIIED THIEZBIRIRD sz, Wx OBETH
AULEE 142 BR(WHTHEHE. 1 ZEERELY "N 751 200RVU BA LD
HERLE, —F, RELHEWOTHERRIILTEY MY IR BEMo Tz,
Ty I 74 200RVU BLETH - RHBO7 I ORI F O OBEHREREN
ELREEZA, 2T 10U LOBEHESV I ENEREIN. £, B+HAD
BERKROT TV BRANER, BEHMRHETERN o, THhS OKEN
5 WxBETHR7IORIFUOBEHARICED S Z &R I N,

BR#E, 7IOXRIFOOBEHROFENLNWA2%LL )RR, PREA~



SR)DZFKEL, PRVWEBKLUT)IRAKHICHEEINS, INETCHE#HZPE
EXED WEeRKOBERRICOBEANSEThAVWI LML, FREDOBEH
SERORHICBI2BEMERICH Wx BEFOMBSMNRBINTWE, REL
& (BE#HD) Zitks 142 5 (BE#£) O RiLs CHFEBEOBESHTERORK

 BEDTORNS I ENDS, WX BETFORTHISICBHNEEL, BEHM
BEIMBELTOSTEEENS B,

(19) alkGZHBEFLELTOARBRESHERE lla (lHh 5h D BRERORIEREN
‘ARz, BREA, HBE, FHER, #/ NER. ERFE-B. XBEM.
HER

BEEEXEE 104 BAWES (WF) . BEFHR 5(81 2) p.357 (2003-

9) |

A X OB EEEEE 1la (SSIa) BT KKOTIVHY REBEEHIET 55
6 RfafkD alk BIZAEL, TOBRESECTIVAYREEORZZREMTS
MOROGNBZENS alk BREBETFEINTVS, AHETIE. THEE) &
EFRERICA > T 1+ AR (Kasalath) O alk EREGEEZ DA AAELERE
BETRHENILAK) ZR N, REKORKRS S CBBREANOBE2ET U,
I 5IZ SSla BETFICRSNE7 I /REREMD 1 HELEI(SNP) & BN EHE
OEEIZDOWTHENT ZfTo . HEBXUER ARERBIUVERBELED
RATIZIZ, BEBEE NILAK 2 L7z, BRIOBHEREITRZEEREZFHDSCO)
BHOWTHE L. SSIla @ SNP HTizid, RIgHAE 41 /¥, EichE, A&
DFENRTE 24 F#E. B 65 BB HHE L. SNaPshot kit (ABDIC &> THRIHL 7=,
e TV U BB 1.7% KOH BBEZRWTHEL., 730X F U #E
PICIIERERERI T R\ IO RN TS T4 — - IVART7oROA N vy
BREZERVE, BREER) NILAK OKKESOK D I AR & IZIEERE
ETHo1=0, BRIIBH TS/, BE, BABIIOWVWTHREER
CEHROFMIKESRAEB o, HWXX NILAKWTEL . $EFEEdEH -,
—%. BUERES OBLEEOEE L 3 EHLROERRE, NILAK THARE
D2BUUELREL, BLOEBNTRBINE, ZOBBEDERNDY, BHROA
REMOEIIDRN - EEEZ BN,

V) Rt DRE 5 BAR & Kasalath @ SSIla cDNA HERFNICIX, 7
I RMEBMEMND SNP A3 EFHREINTVS., ZhoDFM YT % 65 Rt
KOWTIT2REZA, 4DONTOF A1 THERIN:, BETFEDOBRRE
HAERINTVWANTOFY 1T CGG & GGG DREKIL, wIFhdb7InRy
F>OERLBENNI Moz, CAA TIIMICHELEIAEL, CAG IFRLED



(20)

(21)

MNENHDEREVSDIZHIN, N\NTOFATETIVHY i & OpEIT,
GGG ZRMREHRLEREBUL =M ERLE, Uk, SSlla BEFONTOY
AFETIARIFUONFREEOMICIIEENRBOONB EEbIZ, 2REOD
SNP OEBELARE I N7,

Aminopeptidase B (rat) RICEENSHEIRA A OB LFHER
EHNE, KRN, EF81T. HIEARE. RRBE. RRMEF
BAFEER 2003 FX& (k&) . #HEEES p.  (2003-3)

Aminopeptidase B iX 1 #FPRZ 1 EFOENRT T 28DHENESHERET.
ZOHEMEARMEEDbNS HExxH ©F—7 28D, HBRO EO&FPIZEIC
KVEMTA RN TE EELNS Hs BREOHAS RS REBER2ERL.
w1 A N HExxH OE&F—T7 ED 2 DO His %#HE, FOTF—T7Hh5 18
BREMN Glu S L TWBEMNE - (Biochem. J. (1999) . SEIRA
13, BRFOHERI T OREERERELZOTHRET S, ERT1T T8
BERTERZ incubate L7z&Z A, BERIEHILEROER 1T 08T 3
WZoONT, BEREEER . EREOHESN T T OMEEELRET 2BREHE
ORI T EA Rl ER - 2. ZOBEBRMOBREER TN 1.1 TH
ETBEEL, KR (1) OBBRARCZIOMBERZYTITID, BT OBS
I DS ERZRD,

Ky = [EM)/((EIIMD (D
Ky : BAER EM: BAFMMEA LR E: 7HRER M: ERF
> :
FOMIZ. 4x1012 M1 ERok. ZOER. Z<OHEKEEMEOLNEIER
WZEBIL Tz,

B #EEMRB IR/ T Dipeptidyl peptidase lll hDFIRA # > ORE
TR RE, LEEAN EE, BH R, (hH EB, EF @17, RR M5F
AERE(LFS 2003 FHAES (RH) . XEMREEE p.107 (2003-4)

413, Dipeptidyl Peptidase III (Zn-DPP III) 2#@h14> %2 1 5FHD
1 BEFEHh EBEOT I JBEFIC. HExxH..E OEF—T7EFIZ2RWA
L=ht ZHhIRESRRTFY—-Fizas s HEESEF— 785 HExxH...E
WHHI—REDT7 I /BB EAFV U BICMb o RFRREF—-TIRANTH-
2o TIT, S Zn‘DPP I ® HExxxH...E OEF—T7E8FD x LU TEHEE
T3 Leu Z2—2W D RO MAFRMERE del-Zn-DPP Il Z/Ef L., BERP



(22)

(23)

DHERAF L E2BLADEBEAFICBERL, TOBRLENEEZRL .
del-Zn-DPP Il FOEHAF>2F L — MLAITHRELEE, B2 O&B14
CERMAT, £BE#R-DPP Il 28K L7z, Zn-DPP III # O 4 > 21
FICBE#RZ/- Cu-DPP Il i3 Zn-DPP 11l L IFIERICiEEZER L2, del-
Zn-DPP Il fFOEA A > 28 AV ICBERZ 5 &, del-Cu-DPP Il OEHE
1320 % BEXTRELETLE. ZOXEHI, BEOBEBELEBEHRLT
w3 EBbhs,

Klebsiella pneumoniae BTN S F—~EICH T HLBA 4 OBRE

EAWTT. REE. INEYZ, KRS

BARE(L¥S 2003 £E (F/L 15 £8) K& (HBR) . WREESE£. P98
(2003-4)

Klebsiella pneumoniae BRI N5 F—¥iZ, a-7IF—EI7I VBT
BHNTEN 12 FOT 7 UBENDMETHS. FEBEOXRERBERITICS
WTC, BR1IDFHBED Cadbd0id Mg EHEINSIBETHEENS » FIBERS
hiz, TZTEPATRETHRPIIEENI&BIFT U 2ERBL. RiT1H
DEB/AF D E2RER--BHE,. BILULELHERLU-EZZ2ERL, 20
HEEZRARNDZIERXIVEBA T ORENCOVWTRE Lz, BREERZ. 7
W EHEBEL, BLhomizckoRdE, EFRESTOREER. KBEE
10FRIZCaNb EFE Mg NI BEFEENB &b o/, B8R % EDTA
IMUTBENTBE, Cal~2 BEF2BLTHMOSES A dhExhz. o
BICLUTRAEL -SRI EBHRIT. Native BRICHTEREL TN, EHEE L
H5~10CETLE, EEEEIOT7 —FIEIINTHEFEBETLE. &
BHREERIZBUL Ca® Mg 25M7 5L, €BIFNBEBEIH. §8EHE
H Native BREFFETHEREL .

ENRSKL Y 7 Borrelia turicatae BAZWEAR VsoE OREREEORE
EREE, HAEE. NOEE. EAEC
AZMEPLE 76 A4S (BBE) . ARESHE, P.291 (2003-4)

HIR#RL YT Borrelia turicatae BE&RBEAE (variable major protein,
Vmp) BHRERICEEL., BEOET TEESER (BEIHEER T5&0
OmENEZEZBREHATH S, 512, TOMRT I /) BHARBBEIERERFTO
B OB ME (tissue tropism) G THZEMAAENTVWS, Bx OB
FETHNRIEE U B. turicatae B2A TR AIBPx ¥/ L% 23 kDa BHHE
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NECHREL, ARBTRERALDTEROERRANR DN, TZTID 23
kDa BREOFREBLVHENLEBEN S COBEREOHEEHRICED 3 HiE
RERDORIMEfT o /. Borrelia turicatae % BSKII i1l TIZRE A F X LI
WRFICHB TS 23 kDa BEHHEZ, FRIZLULEVWRLT I/ BEFI2HEL 23
kDa BRBETOZO—=2 72T, 2156 73X JBBRENS5725 VspE %2
— RN 2BETZHER L. B. turicatae Oz-1 THRB Lz VspE &3 97.2%D
similarity /"L, %7 B. turicatae VspA, B, D, F. WFhb®EW (>58%)
similarity 2% DFFIZ VspA &1 70.1% TREZRL7. ¥/ PDB IZB&EIN
TW5 541 LRRRE Borrelia burgdorferi B31 Bit-&BER OspC 2% &1
VspE OMEEER#E L& 5, VSpE 124 DD a¢-helix #E THRIN.
38.6%® similarity iZ68H 5T OspC MO TEULUEETH S 2 LR
Ehiz, /2 a~helix #EMRO 3 »Fi@ loop BEIZEWT Vmp 77 I —H[M
THZEBEENRBOH SN, TD0I5 2 yFIOEENEROBRATICAEL TWi,
Peo TN S DEEIFIRIRER SRS VEENERI N,

(2 4) Dipeptidyl peptidase lll LOEESEF—T7D 453 BHD Leu ZRELL
BEERMERE Leu(453)-delete-dipeptidyl peptidase Il D4R
BB s, LIER BE. BH BR. $H IR 5% 817 RR Ns5¥F
£ 13 B&BRORSTHE6BARIG RISV A (TH) . BREEE p32-
33 (2003-6)

Dipeptidyl peptidase III EOEEMKEREF—7(HELLGH)H ® Leu ZEREL.,
Y512 ERIUKRREMNRTETF —7HELGHEE 2 OB RHERE
BERL, BT A E2REL, BLX 0SB4 THEEORERERE L TR,
BT ANV b F D TRIEENKRESEHE LA, $H-1F > TOEHEE
BHRNKESET EHRHIA>D 16% BE) Lk, ZOFIELTFMNOEEN
RESEREEICEELTNRRELTVS,

(2 5) Is the Zinc lon of dipeptidyl peptidase Il directly Involved in catalyzing the
substrate ?
Junzo Hirose, Hiroshi Kamigakiuchi, Hiroyuki lwamoto, Kayoko M Fukasawa
11th International Conference on Biological Inorganic Chemistry (ICBIC).
J. Inorg. Biochem., 96(1), p145 (2003-7)

Dipeptidyl peptidase III (DPP III) (EC 3.4.14.4), which has a HELLGH..E (residue 450-
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455, 508) motif as the zinc binding site, is classified as a zinc metallopeptidase (1, 2). But
the zinc binding motif (HExxxH (x : appropriate amino acid)) of DPP Il is different from
that of common zinc binding motif (HExxH) like thermolysin. The copper derivative of
thermolysine or carboxypeptidse A, well known zinc-peptidase, has no or little peptidase
activity, but the copper derivative of DPP III (Cu-DPP III) showed high peptidase activity
for Arg-Arg-NA, the substrate (2). It is the big question whether the zinc ion of DPP III is
directly involved in catalyzing the substrate or not. To answer this question, EPR spectra
of Cu-DPP III were measured in the presence of the competitive peptide inhibitor,
Hisprophen (His-Pro-Phe-His-Leu-d-Val-Tyr). The EPR spectra of the adduct with
Hisprophen was completely different from that of Cu-DPP III itself. This result clearly
indicates that the copper ion in Cu-DPP III directly interacts with the competitive peptide
inhibitor. To clarify the importance of the motif part (HELLGH) in DPP 11, the recovery
of the enzyme activity of apo-Leud53 deleted DPP I1I, which has the motif (HEL.GH) like
thermolysin, and apo-DPP III were measured in the presence of cupric ions. The enzyme
activity of apo-Leud53 deleted DPP III could not be recovered by the addition of cupric
ions, while apo-DPP IH could be easily reactivated by the addition of cupric ions. These
observations indicate that the metal is directly involved in the expression of the enzyme
activity and the motif part in DPP III influences the expression of the enzyme activity.

(26) AXBAINSF—EOURELUBENBART NS F—EL DL
EXWT, FEABE. FAFE. BERE. AREST. PHRMA
AXRFEFLTEASZRH, FE - BELS. BARE - SR¥STAFIR,
BAAKMFIZSHEALTRER 15 FEERBARAXS: (BRER) . WEE
E%. P.12(2003-9)

BEEYICEET SR Y VBRI, BROSREIND TR 7 IORIF
DY 52T —HBERRICES L TVWBZEMHSMCEINDDOH 5, ZOBEiE
FRAVTIT—EHHE-TNBEINDN, T T — biBRIRRE %5
DEFEFETNTVD. FHETIR, 1 RELBR TN S F—EOBERILEY - K
ISEERMEE 2R, WEDBROI NI F—FEHB LA, BRICH VB
#id, BRHOA XEFNOER LA, BRESEIINVS O E2EEEL. Bh
OIN%E Park-Johnson ETHIE L7z, BE#KX pH M 5.5 05 7.5 O TRKE
HERLEOT. A 50 mM MEBEROH 5.0 P TIEEE2RIET2F L L.
KICERBERRANRIZEZS, BOCHETESRNBRERS 2. 1 X TN TF—
FO Km(IHITY AFRBLY keat(BIEHR, ¥V OFFA MY ITLS
FEWEERE)IL, LY Klebsiella ik NS> —F LBz R L=,
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(27)

(28)

—Hh, RIVIFYTEGT NI EOMERR T, 1 x8EE Klebsiella
REROMIEVWARE OGN, MERTEGHESTMNOBENRRSE Z LARKR X
iz,

Is the zinc ion of dipeptidyl peptidase lil directly involved in catalyzing the

substrate?
Junzo Hirose, Hiroshi Kamigakiuchi, Hiroyuki iwamoto, Kayoko M. Fukasawa
$ 76 B BEEMAFSAS (BE). MEEER p1082 (2003-10)
Dipeptidyl peptidase III (DPP III) (EC 3.4.14.4) has a HELLGH..E (residue 450-455,
508) motif as the zinc binding site. But the zinc binding motif (HExxxH) of DPP III is
different from that of common zinc binding motif (HExxH) like thermolysin. The copper
derivative of thermolysine has little peptidase activity, but the copper derivative of DPP
HI (Cu-DPP III) showed high peptidase activity for the substrate. To clarify the
importance of the motif part (HELLGH) in DPP III, the recovery of the enzyme activity
of apo-Leu453 deleted DPP III, which has the motif (HELGH) like thermolysin, and apo-
DPP III were measured in the presence of cupric ions. The enzyme activity of apo-Leu453
deleted DPP III could not be recovered by the addition of cupric ions, while apo-DPP III
could be easily reactivated by the addition of cupric ions. These observations indicate that
the motif part in DPP III influences the expression of the enzyme activity.
It is the big question whether the zinc ion of DPP I1I is directly involved in catalyzing the
substrate or not. To answer this question, the EPR spectra of Cu-DPP III were measured
in the presence of the competitive peptide inhibitor, Hisprophen (H-P-F-H-L-d-V-Y). The
EPR spectra of the adduct with Hisprophen was completely different from that of Cu-DPP
I1I itself. This result clearly indicates that the metal ion in DPP III directly interacts with
the substrate.

HEEET 5E /%25 S REREEROERER & ZORRORR
RHER. AFH. SERF. MEHE
BAME(LSES 2003 FEAS(MFR). ASWREEL. 0103 (2003)

(BH) TBIOT7SE/F I U0BREORREfT->2ETA, TIE/ F
SMBT I —ADHBEEMTOBROEER MKS G SNE, ZIT
RIS I X BBERAEFED 2D DB R B I VT OBEE ORIEE 2W T,

(FEE) 7oE/FT 52 (FAMEBEILEGOH) LS55 ILERBERDD
DT, BREEOHBRENTYSE/—RX / F20-X =06 & FIE/—X
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(29)

HENABVWbDOERWE, BONMSEHIZIE 1 T7IE/F 230N 01RS
HEREREHER, FREBEIZ0CE L, BEERIZIIEZIXTIE/ +
35, 0.5%BRIF R, 0.2%0 ABKE 2 7 PUIL 12 KW O HE
2RV, 0CTIREDEEB L., BRERIX 1%T7SE/F25 2, pHS, 30T
T 10 2RER S Y, ERET 28RS 3.5-V Y U FIVERI K D HIE
TEHEIETRDE. 1 2B 1umol ORTEEZEETIEERESZ 1U EEHL
7o

(#R) MKS BROBABERIZBIIRRBOEEIIDVWTHANEELEIA, &5
HbAILEETYIE /) F I3 0BEUF—FARIMF I T TEEOTEHEN
BHohi=, PIE/—R, Fo0O0-R, Va2 EZ0EETIREEKIIL &
FT32600, BREERIZIZEAERN SR, EERBRE 4%DT7 3/ F
FIURERAIEREEZA, HPLC HHICTHERRELSTSE /) — A DA 2T 5
ZEMbhholk. TOMBREAEORFNBIUBROERICDWTHRNE,

Aspergillus oryzaeKB D 2 B-F N v 75 /) ¥ —EDEERY

EHEW. S#fkL. BIIER. NMEHE

BACAERES$E 2003 F£FEXS (&), J. Appl. Glycoscience, 50(3), 429
(2003)

{E8Y] Aspergillus oryzac KBZ 28D B-IN2 b 75 ) ¥ —F F1B&
L F2Z4%E L, F1RINVI F—AGBBEOEVERTHDIOIIHL, F2
RIS REOR WERTH - . SEI, HMAOEHSEDEERERESE
BHNT3EEBIC. BEROBEIIDONWTERL,

(] KB ORI 2 70— A1 BLUF5 %, BERIFZ 1%, U
Bk 2 7 MU DL 12 K0 0.2%OE#IZ T, 30C, 140rpm TiFo /.
#EW%E 30ml &L, 100ml AT I A2ICTEELE. KB¥KB-IILZ TS5
J I F -V OEBIEE (Ut) BIUIkL#EEHE (Uh) 1320% a7 0—R12,
pH5. 40T, 60 £ TIER & ¥, £REE%E HPLC (B L:NH2P-50 [JEfksk] )
KOS EHIETRDRE, 2B, UtidF18ER, UhMFzﬁﬁwﬁﬁ&
MEAL 7,

(R] 1% a0 -ARMTIIBRARKICEN, BREO Ut BLK UL
B, HIZUMAE<Bo%k. —H. 5% a7 n—AEMTIid Ut 235538
1HENSELAZHDIIHL., UhidME<, BEARICHESEMIRASEN>
o TROB1I%a27O0—AEMTIIF2, 5 %EBHTIIFL L 0ERY
WEEINDZEbhoTz, TOK, HBEREO pH BENETNT N UHERX
UMt ERBIEXD, 55 pH ERBERIEHME S OBIRERREET A, pH
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PHEREEIZET S LMRBD SN,

B.

(1)

(2)

1,2 &b ICHERBMBMBRSESLEY VERSFHEOLEER & TOMIEE
BR K
PLERLEHRRER (FRK15F) p. 79-90 (2003)

IAIYRIYIVE, EERRAGAFHIOBEVSEIAMO-EREE:
5 6 @b EBERFEEULIBHEN sn-1. 2 frEbiCHES LY
Dy VIREA FEFMROHABIVETIVERBY TH 2B RICEBICEE
T5. F/TRIOBERFBEHEESHLTRBIZONT, £E5R0OBFICD
WTRRZ EEDIZ, EOFEOBBIIOVTERL .

FnomE & MEsY

#/AER. FPXER

Foods Food Ingredients J. Jpn, 208(11), # : RRICHIT 2 SBEDME L
¥1%(2), 895-902 (2003)

EMREAN, BROLRE. ROFEOBLIEXLY, BYOWRSE, B
BOBILE B, BHOBILCEEERETER. BROBLIYB2REFTE
B, SRS (LORY D PRY—F) | KERBICEROT I ORYF
A RSN & D OBHE - B EOBIR. SHROBZICOVWTES L. BN
TOEDTHS. ’
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Expression of leukotriene B, w-hydroxylase in human leukocyte

Hideyuki Kunishi, Yuko Masumoto, Michie Eya, Junichi Ohta, Shiho Nishimoto,
Kiyofumi Nakata, and Yasushi Kikuta

Cytochrome P450, Biochemistry, Biophysics and Drug Metabolism,
Anzenbacher P., Hudecek J., Monduzzi Editore, in CD ROM, (2003)

Leukotriene B, (LTB,), a product of the 5-lipoxygenase-dependent arachidonic acid
metabolism, plays a role as the most powerful mediator of inflammation. In human
neutrophils, LTB, is rapidly converted into biologically less active products by the -
oxidation pathway. The LTB, w-hydroxylase, which catalyzes the first step of this
pathway, is classified as the CYP4F subfamily. In this study, we have analyzed the
expression of CYP4F enzyme in human peripheral leukocytes and human myeloid
leukemia cell line HL60 by immunocytochemistry.

Although CYP4E3 is the major CYP4F isoform in PMNs and in HL60 cells stimulated
with retinoic .acid, mRNAs for CYP4F3B and CYP4F12 were also detected in these cells.
CYPA4F3 was also expressed in the monocytes and HL60 cells stimulated with phorbol
ester. Thus, CYP4F3 is expressed in human PMNs, monocytes, and cells differentiated
into forms shaped like them.

BB OMEYE - R

#/HER | |
BRESOBR, FREX, DEFHE. 04 #. AZE- S% D85
p.153-156 (2003) (£ 554 R—%

BIERE BBROEBHZED 6 . BROMMERBLTRBEORT,. 6.1&L T,
BEEYD 5 OB ORBE LM OMHEEFERIZOVWTHERL 2. BHIZ
UTOBEDTHS.

a. sk

—106—



(3)

BB OMRZEDSE—HIL, ETHEHHRBPICEENTVAERBRIS T2
TEZRVYENBIMEENENZ2MA TICHRBERE L TROHETZ &
TH5, BYNIEYMBANDO TS AF RN TENRCEELTVWEOT, B
BEMETS-DI0. MBREBEEISIZZEORIREENTRETSIAFRD
BEBBLRATNERS 2V, BEREDEROMOBRRIICTHERT, &
EA 1.5 EREL, BARRBTHEEVIRKEEZE-TVS, TOKY
2R LU THYMBEERZ KP TREBHICHER LR, TORBRE2HED
BVEIBODEEREICE>TUERIETEZLICLD, EXMICTHOES &EH
BET2ZLNTIEETHY, HEVRERERLREZLEE LRV, ERENAHR
ETHR LB AROEEEMET 2201213, EFBBPIIHBIIES TN
TWBYINIE, IBE, EBE LW FOMOBSZBRETEE0DIC,
5B EREET AREND B PN,

b. ERIL

YD 25 VERAEKOREEBTORB 2ERT 52011, RSB E27L
CHItHL, ThEERTEHL0I 2EREORENMBLELLS. BT ORpD
PRMABE O X D RBNAKA THHT 26BN, FLBHREAET
BEECHHTS I EREETHEOT, Bk TIVAY, BERERE DR
FINANTFY RiaEORMZ2 T/ BRI EIHMERIAVO NI HEMN
2, o

7IO—REFIOARIFLOHNEERE

#/RER ‘

BREFORA, FPERx, NEFE, @ # RBE- WE SasE
p.156-160 (2003) (& 554 R—3)

BLE BRMOERHNZEO 6 .BYOSTEBIUHBREOPRT, 6.2&LT.

CBROYIO-XETIORIFIOLHFE RAKMEE. VI O—-ALBHE
RWahiE, Y58 BRELE7IO-AE7IaRIFUORER) &E
BE: (BUREZHVSERE. BR - 7OV MR TOMOERE) KOWTH
#llc. EREBUTOEOTH S,

a. DAk

B OBREASTH BT IO—AET IORTF 2 OBERFRIR. TD 2 K5
DORAELE, BEITEBELZN, 0 20 £ TEROEEMRANREIIC
EH Lz, COEKLLZSTZON, BHO 2RI OBRMEOESTHD, £

—107—



BEEEASDEESFEORREE O MNERHRLET IO REDOB AL
ETH5, BNO2RYEHRET B HEE LT, BAKREE, 7 IO—-AUK
HERVWBHE BXOSNABEND D,

b. ERIE
BRHO7IO-AETIORIFIOOESRERETHHRIC, BRIEIETOD 2
BROEIN OSBRI TVNEEEZSE, —HEERTHIEMAIFHETR
WBEZENTES, TLTEEAEDHESE, T3 O—ZASEBDHFNRBoIES
FEAXNTVWD, PTIN—RAETFIORIFUOERELELTR XA
ENTWAHEIR. FURCIE7IO-AOERKEEHR - VOV MET
5,

D. EDft

(1) EEYIXISOFARSOREERRRALEEORR
HW—KN. TREDS. ABEL. 2R K AL XK
TR 14 SERCKELDEREYH AAREREFNRTRELEREYT
REZWMRRR@EE p. 1-18 (2003)

(2) E%& - BEEAORBOMMRE S ML - B EOBRROREH
#/ NER
T 14 EEREEETHEAN REERERLOLHO 21 tHEOIHARR
REBUEEELERBEREREEERHORASNMR (21 #I2TO) 1 5
% BUNEREROSHSIC LS RIHRBERFOMRBLESHRE p. 164-
165 (2003-2)

(3) BURLAR

A E=
SEEW. 33(2), 151 (2003)

—108—



